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BIOLOGY 
Protein Patterns of Dragonfly Hemolymph 
as Shown by Gel Disc Electrophoresis 
MYRON ANDERSON, * L EE HALGREN, ** LOUIS Nun* * * 
ABSTRACT - Acrylamide gel disc electrophoresis of the hemolymph of nymphs of the families 
Libellulidae and Aeschnidae showed a difference in the mobility of their protein components. 
Simultaneous comparisons of Anax iunius, Aeschna umbrosa, and Libellula pulchella gave clear 
separation of the species. Changes in protein composition associated with stage of nymphal devel-
opment and transition from nymph to adult were apparent. 
Study of dragonflies in the families Aeschnidae and 
Libelluliclae from the North Central United States has 
uncovered some taxonomic problems difficult to solve by 
studying external morphological features. A more basic 
approach involving the DNA-RNA-protein synthesis 
process responsible for the formation of different body 
proteins may be helpful. Comparison of the serum pro-
tein components from closely related taxonomic groups, 
by a routine laboratory technique should provide another 
taxonomic tool helpful in the solution of these problems. 
It was for this reason that these preliminary studies em-
ploying acrylamide gel disc electrophoresis were initiated. 
The examination of serum protein patterns for the 
purpose of aiding taxonomic separation of insect groups 
is not new. Various techniques such as paper chromato-
graphy (Robertson, 1957; Brezner, 1960) and starch gel 
electrophoresis (Whittaker and West, 1962) have been 
tried with fair success . A new microelectrophoretic tech-
nique utilizing a small pore, acrylamide gel shows prom-
ise in being able to separate more protein components 
than previous techniques and requires a very small sam-
ple. It has been used successfully in the separation of 
three species of amoebae (Kates and Goldstein, 1964). 
A study of the biochemistry of dragonfly hemolymph 
using disc electrophoresis may also be helpful in describ-
ing their phylogeny, as well as aiding in an understand-
ing their physiology, such as following protein changes 
through different stages of development. 
Maintenance of study material 
Nymphs belonging to the families Aeschnidae and 
Libellulidae, collected from ponds and lakes in Minne-
sota, were used in these studies. They were maintained in 
individual containers under constant temperature, 70° F., 
and constant light conditions. 
Hemolymph for the analyses was taken by inserting a 
finely drawn sterile glass capillary tube between two ab-
dominal tergites into the dorsal sinus and drawing the 
hemolymph into the tube with a screw-type suction ap-
paratus. This method of obtaining hemolymph does not 
fatally in}ure the nymph and allows for subsequent sam-
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piing of the same individual. From 8-10 microliters of 
whole hemolymph were used for each analysis. 
The electrophoretic technique used initially was that 
prepared by Canal Industrial Corporation (Canalco, 
1963) for its trial kit. This permitted only one gel to be 
run at a time, but a later modification permitted the run-
ning of six samples simultaneously. Basically, the tech-
nique involves the separating of protein components by 
electrophoresis through a 7 .5 % acrylamide gel medium. 
Glass tubes, 7.5 mm x 2½ inches, were used to con-
tain the gels during the electrophoretic run. Each tube 
was filled to about ½" from the top with the small pore 
(lower) gel. Following polymerization of this gel by a 
chemical catalyst, about ¾ inch of stacking (upper) gel 
was placed on top and allowed to polymerize before a 
fluorescent light. In early runs, the sample of hemolymph 
was mixed with more gel, called the sample gel, and lay-
ered on top of the polymerized stacking gel. In later runs 
the sample was placed directly on the stacking gel and 
covered by a layer of 50-60% sucrose solution to prevent 
diffusion into the upper buffer tank (Benton, 1964). The 
gel-filled glass tube then was suspended between an upper 
and lower reservoir of buffer by inserting the tube into 
rubber grommets in the bottom of the upper tank. The 
tanks were filled with a buffer of pH 8.5 and electrodes 
inserted, anode in the bottom and cathode in the upper 
reservoir. A current of 6 ma was applied per tube. The 
run was stopped when the font, indicated by tracking 
dye previously placed in the upper buffer, had migrated 
about 1 ½" into the lower gel. 
After the power was turned off, the gels were removed 
from the glass tubes and immediately placed in a fixing-
staining solution of 7½ % acetic acid and Amido 
Schwarz dye. After staining a few hours to overnight, the 
gels were destained electrophoretically. Protein bands re-
mained as dark blue discs. These gels were stored in 
7½ % acetic acid. No attempt was made to identify or 
further analyze any of the protein components. 
In an early series of electrophoretic runs, using the 
one-gel trial kit, an attempt was made to compare basic 
differences between hemolymph protein patterns of 
nymphs of Aeschnidae and Libellulidae. Differences were 
demonstrated in two representative gels showing the pat-
terns common in this series for these two families. In 
general, more discs were apparent from aeschnid than 
from libelJulid hemolymph and seemed to have more of 
the slower migrating proteins, thus a concentration of 
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bands in the upper part of the gel. Some of the discs were 
common to both families. This is in agreement with 
Whittaker and West (1962) who found the same proteins 
in starch gel electrophoresis of insects in several different 
orders. 
Some variation in the total migrating distance from 
one run to the next made direct comparison of gels diffi-
cult. In order to equilibrate all trials, protein bands were 
compared on the basis of the fraction of the total distance 
each migrated. The total distance was measured from the 
top of the small pore gel to the last protein band. This 
last band trailed an equal distance behind the tracking 
dye in all runs where this was tested. All gels in this 
study were measured and drawn in this manner. 
In later series using new apparatus, it was possible to 
run six samples simultaneously. Miltiple samples of the 
same individual or single samples of several species could 
then be compared within a single run. 
Where duplicate samples of a single individual were 
run at the same time, identical patterns were common. 
Because of this consistency, much credence was placed 
in comparisons of different psecimens when tested simul-
taneously. 
A series of gels run at the same time compared the 
hemolymph of Anax junius, Aeschna umbrosa, and two 
Libellula pul,che/la. The two Libellula specimens were 
in different stages of nymphal development. A constancy 
of several of the main discs again is apparent. They are 
located at 0, 0.08, 0.3, 0.55, possibly 0.68, and 1.0 of 
the total distance. A greater number of slow moving pro-
teins is demonstrated for aeschnids with the extreme 
upper fraction of the gels clear in the libelulids. Another 
Libellula characteristic is a broad band at about 0.19. A 
distinction between two species in the same family is also 
evident. The bands at 0.14 in Anax junius, not present in 
Aeschna umbrosa, and the bands at 0.39 and 0.46 in 
Aeschna umbrosa, not present in Anax junius, are quite 
distinct differences. It is hoped that this type of analysis 
can be applied to problems involving closely related spe-
cies within a single Genus. 
Other series similar to this demonstrated the validity of 
this technique in detecting differences among individuals 
of different taxonomic groups. However, some difficulty 
was encountered in reproducing patterns from the same 
species when runs were separated by several days or 
weeks. It was felt that some of this could be attributed to 
minor variations in technique and especially to the use of 
different batches of chemicals. Physiological factors such 
as stage of devefopment, sex, feeding habits, and normal 
individual variations also add to dissimilarities of protein 
patterns. Where hemolymph of different individuals of 
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Anax junius was sampled and run on different days, pat-
ems indicate that when the technique is standardized and 
similar specimens are sampled, comparable protein pat-
terns can be expected. Appearance of a greater number 
of bands in some later runs was associated with a change 
to mixing the hemolymph sample with a sucrose solution 
rather than the original sample gel. 
The use of this electrophoretic technique as a taxo-
nomic tool seems very promising, but certain factors must 
be taken into consideration. An important one and an 
area for future investigation is the change of the protein 
composition associated with age and development. This 
has been reported by several investigators and is indicated 
in these studies. Differences shown in two Libellula gels 
may be due to their stage of development. Also, when a 
duplicate sample was run from a newly emerged adult of 
Leucorrhinia intacta, the pattern was much different 
from that of its nymph. The fact that this individual suc-
cessfully changed into the adult stage after being sampled 
as a nymph also is encouraging. It shows that this tech-
nique of sampling hemolymph can be applied without 
permanently interfering in the development of the indi-
vidual. 
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